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In the title compound, [CoCl(C 10 H 7 N 3 S) 2 ]Cl-2H 2 O, the Co 11 
atom is five-coordinated by four N atoms from two chelating 
2-(l,3-thiazol-4-yl)-l//-benzimidazole ligands and one CI 
atom in a distorted trigonal-bipyramidal geometry. In the 
crystal, N— H- ■ O and O— H- ■ CI hydrogen bonds and it-it 
interactions between the thiazole, imidazole and benzene 
rings [centroid-to-centroid distances 3.546 (2), 3.683 (2) and 
3.714 (2) A] link the complex cations, chloride anions and 
uncoordinating water molecules into a three-dimensional 
network. 

Related literature 

For related structures, see: Devereux et al. (2004, 2007); 
Flores-Alamo et al. (2010); Jean et al. (2002); Mothilal et al. 
(2004); Murugesan et al. (1998); Ren et al. (2010); Stanley et al. 
(2002); Trus & Marsh (1973); Wisniewski et al. (2001). 
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Experimental 

Crystal data 

[CoCl(Ci 0 H 7 N 3 S) 2 ]Cl-2H 2 O 

M, = 568.35 

Monoclinic, P2 l /c 

a = 14.803 (4) A 

b = 11.709 (3) A 

c = 14.082 (4) A 

/3 = 101.439 (4)° 

Data collection 

Bruker SMART 1000 CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
T min = 0.803, T m „ = 0.803 



Refinement 

R[F 2 > 2a(F 2 )] = 0.033 

wR(F 2 ) = 0.096 

S = 1.05 

4200 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



V = 2392.3 (11) A 3 
Z = 4 

Mo Ka radiation 
jtt = 1.15 mm -1 
T = 296 K 

0.20 x 0.20 x 0.20 mm 



12683 measured reflections 
4200 independent reflections 
3517 reflections with / > 2o'(7) 
R iM = 0.029 



298 parameters 

H-atom parameters constrained 
A/w = 0.52 e A~ 3 
Apmin = -0.37 e A~ 3 
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Symmetry 


codes: 


(i) -*,y- 


1- 1, -z + |; (li) 


-x+ l,y + |, 


-z + f; (HO 



-x + l,-y + l, -z + Z. 

Data collection: SMART (Bruker, 2007); cell refinement: SAINT 
(Bruker, 2007); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
DIAMOND (Brandenburg, 1999); software used to prepare material 
for publication: SHELXTL (Sheldrick, 2008). 

This work was supported by the Innovation Project of 
Guangxi University for Nationalities (grant No. gxun- 
chx2011092). 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: HY2563). 
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Acta Cryst. (2012). E68, ml042-ml043 [doi:10.1107/S1600536812030371] 

Chloridobis[2-(1,3-thiazol-4-yl-A:N)-1H-benzimidazole-ft:N 3 ]cobalt(ll) chloride 
di hydrate 

Zhan-Wang Shi, Yan Qin, Yan-Xia Lin, Wei Wu and Peng Liang 
Comment 

Metal-based drags aroused considerable interest in biology and medicine due to their antiproliferative activities. Thia- 
bendazole is an antimicrobial drag belonging to the benzimidazole derivatives and exhibits wide applications in human 
and veterinary medicine. Thiabendazole had been studied for a long time. The crystal structures of thiabendazole (Trus & 
Marsh, 1973), thiabendazolium nitrate (Muragesan et al, 1998), thiabendazolium chlorate (Stanley et al, 2002), and a lot 
of its metal compounds (Devereux et al, 2004, 2007; Flores-Alamo et al, 2010; Jean et al, 2002; Mothilal et al, 2004; 
Ren et al, 2010; Wisniewski et al, 2001) have been reported. 

The title compound consists of a complex cation, a CI" anion and two uncoordinated water molecules (Fig. 1). The Co 11 
atom is five-coordinated by four N atoms from two chelating 2-(l,3-thiazol-4-yl)-l//-benzimidazole ligands and one CI 
atom in a distorted trigonal-bipyramidal geometry. In the crystal, N — H-0 and O — H---C1 hydrogen bonds (Table 1) and 
k-k interactions between the thiazole, imidazole and benzene rings [centroid-centroid distances = 3.546 (2), 3.683 (2) 
and 3.714 (2) A] link the cations, anions and water molecules into a three-dimensional network. 

Experimental 

In a 100 ml flask, thiabendazole hydrochloride (0.237 g, 1 mmol) and C0CI2.6H2O (0.240 g, 1 mmol) were dissolved in 
20 ml water, 20 ml EtOH and 5 ml DMF. The mixture was heated to 350 K for 5 h. After cooling to room temperature, 
the mixture was filtered and the filtrate was evaporated slowly. After a month, red crystals were collected and washed 
with water (yield: 0.198 g, 34.9% based on Co). 

Refinement 

H atoms bonded to C and N atoms were positioned geometrically and refined using a riding model, with C — H = 0.93 
and N — H = 0.86 A and with £/ iso (H) = 1.2[/ eq (C, N). Water H atoms were located from a difference Fourier map and 
refined as riding atoms, with O — H = 0.85 A and t/ iso (H) = 1.2C/ eq (0). 

Computing details 

Data collection: SMAR T (Bruker, 2007); cell refinement: SAINT (Bruker, 2007); data reduction: (Bruker, 2007); 

program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: DIAMOND (Brandenburg, 1999); software used to prepare material for 
publication: SHELXTL (Sheldrick, 2008). 
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Figure 1 

The molecular structure of the title compound, showing 50% probability ellipsoids. H atoms have been omitted for 
clarity. 
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Figure 2 

Crystal packing of the title compound, showing the molecules connected by O — H— CI and N — H-0 hydrogen bonds 
(dashed lines). 

Chloridobis[2-(1,3-thiazol-4-yl-KiV)-1H-benzimidazole- KA/ 3 ]cobalt(ll) chloride dihydrate 



Crystal data 

[CoCl(Ci 0 H 7 N 3 S) 2 ]Cl-2H 2 O 

M r = 568.35 

Monoclinic, P2\lc 

Hall symbol: -P 2ybc 

a = 14.803 (4) A 

b= 11.709 (3) A 

c = 14.082 (4) A 

P= 101.439 (4)° 

V= 2392.3 (11) A 3 

Z=4 

Data collection 

Bruker SMART 1000 CCD 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
f and a> scans 

Absorption correction: multi-scan 

(SADABS; Sheldrick, 1996) 
r mm = 0.803, r max = 0.803 



F(000)= 1156 

D x = 1.578 Mgm 3 

Mo ATa radiation, X = 0.71073 A 

Cell parameters from 5625 reflections 

(9 = 2.5-27.9° 

ju= 1.15 mirT 1 

r=296K 

Block, red 

0.20 x 0.20 x 0.20 mm 



12683 measured reflections 
4200 independent reflections 
3517 reflections with / > 2o(T) 
R mt = 0.029 

#max = 25.0°, 9 min = 1.4° 

A = -ll— >17 
k=-l3^\3 
/ = -16->16 
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Refinement 

Refinement on F 2 

Least-squares matrix: full 

R[F > laiF 1 )] = 0.033 

wRiF 2 ) = 0.096 

S = 1.05 

4200 reflections 

298 parameters 

0 restraints 

Primary atom site location: structure-invariant 
direct methods 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = ll^F 2 ) + (0.0452P) 2 + 1.525 IP] 

where P = (F 2 + 2F 2 )/3 
(A/ f j) max < 0.001 
Ap max = 0.52 e A" 3 
A/w = -0.37 e A" 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F 1 against ALL reflections. The weighted P-factor wR and goodness of fit S are based on F 2 , 
conventional i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 1 > a{F 2 ) is used 
only for calculating P-factors(gt) etc. and is not relevant to the choice of reflections for refinement. P-factors based on F 2 
are statistically about twice as large as those based on F, and 7?-factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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A AAAA /1 OA 

0.0000 (Iz) 


Clz 


a nzi c. (\ oa 
0.0j3:> (15) 


a A/i oi /1 o/a 
0.04y3 (1 /J 


A A/; 11 /1 oa 

0.0513 (iyj 


A AAT A St A\ 

0.0034 (14) 


A A11A /1 CA 
0.01 10 (IS) 


A AA1 1 / 1 /I A 

0.0033 (14) 


C13 


A AT? /OA 

0.0 / / (z) 


A A/1 A O 

0.044y (loj 


A /OA 

0.0 /z (Zj 


A AA££ /1 £\ 

— O.OOoo (lo) 


A AOO/1 /1 OA 

o.ozz4 (iy) 


A AAAT /1 CA 
—0.000 / (ID) 


C14 


A (\HH /OA 

0.0 / / (z) 


A AC C /OA 

O.OSS (z) 


A ACO^ /1 AA 

o.osso (iy) 


A AO CC / 1 H\ 

— O.UzSS (1 /) 


A A1 OA /1 OA 

o.oi&y (io) 


A AAjCI ( 1 CA 

—0.0063 (IS) 




W.UJ It) ^ 1 Of 


u.uo/ yz,) 




—0 01 £Tk (\ ^\ 

u.Ul OJ ^1 J ) 


0 0076 (\ X\ 


-0 000Q Hzn 


C16 


0.0414(15) 


0.0493 (16) 


0.0370 (14) 


-0.0069 (12) 


0.0080 (12) 


0.0004 (12) 


C17 


0.0375 (14) 


0.0443 (15) 


0.0394 (14) 


-0.0005 (12) 


0.0081 (11) 


0.0021 (11) 


C18 


0.0411 (15) 


0.0460(16) 


0.0390(14) 


0.0004 (12) 


0.0064 (12) 


0.0006 (12) 


C19 


0.0536(17) 


0.0484 (17) 


0.0523 (17) 


0.0048 (14) 


0.0051 (14) 


0.0033 (13) 


C20 


0.0451 (16) 


0.0449 (17) 


0.0551 (17) 


-0.0025 (13) 


0.0100(13) 


-0.0057 (13) 



Geometric parameters (A, °) 


Col— Nl 




1.974 (2) 


CI— C6 


1.402 (4) 


Col— N4 




1.974 (2) 


C2— C3 


1.377 (4) 


Col— N5 




2.095 (2) 


C2— H2 


0.9300 


Col— N2 




2.239 (2) 


C3— C4 


1.390 (5) 


Col— CI 1 




2.3120 (9) 


C3— H3A 


0.9300 


Nl— C17 




1.327 (4) 


C4— C5 


1.357 (4) 


Nl— Cll 




1.387 (4) 


C4— H4 


0.9300 


N2— C20 




1.308 (4) 


C5— C6 


1.391 (4) 


N2— C18 




1.391 (3) 


C5— H5 


0.9300 


N3— C17 




1.340 (3) 


C7— C8 


1.442 (4) 


N3— C16 




1.379 (4) 


C8— C9 


1.351 (4) 


N3— H3 




0.8600 


C9— H9 


0.9300 


N4— C7 




1.326 (3) 


C10— H10 


0.9300 


N4— CI 




1.393 (3) 


Cll— C12 


1.389 (4) 


N5— C10 




1.310(4) 


Cll— C16 


1.397 (4) 


N5— C8 




1.385 (4) 


C12— C13 


1.383 (4) 


N6— C7 




1.338 (3) 


C12— H12 


0.9300 


N6— C6 




1.387 (3) 


C13— C14 


1.388 (5) 


N6— H6 




0.8600 


C13— H13 


0.9300 


01— HI A 




0.8500 


C14— C15 


1.368 (5) 


01— H1B 




0.8500 


C14— H14 


0.9300 


02— H2A 




0.8500 


C15— C16 


1.398 (4) 


02— H2B 




0.8500 


C15— H15 


0.9300 


SI— C10 




1.698 (3) 


C17— C18 


1.442 (4) 


SI— C9 




1.707 (3) 


C18— C19 


1.352 (4) 


S2— C19 




1.702 (3) 


C19— H19 


0.9300 


S2— C20 




1.704 (3) 


C20— H20 


0.9300 


CI— C2 




1.395 (4) 






Nl— Col- 


-N4 


170.18(10) 


C6— C5— H5 


121.7 


Nl— Col- 


-N5 


93.86 (9) 


N6— C6— C5 


132.0 (3) 


N4— Col- 


-N5 


80.51 (9) 


N6— C6— CI 


105.6 (2) 


Nl— Col- 


-N2 


79.03 (9) 


C5— C6— CI 


122.4 (3) 


N4— Coi- 


-N2 


94.37 (9) 


N4— C7— N6 


112.5 (2) 


ns— Co l- 


-N2 


103.42 (9) 


N4— C7— C8 


118.9(2) 
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XT 1 P 1 p 1 1 

JN1 — Col — Cll 


ao to fn\ 

92.32 (7) 


XT A P 1 p 1 i 

N4 — Col — Cll 


C\H A 1 /"7\ 

97.01 (7) 


N5 — Col — Cll 


143.16 (7) 


\T1 p „ 1 /"II 1 

JN2 — Col — Cll 


113.41 (6) 


ph xt 1 p 1 1 

C17 — JN 1 — Cll 


1 A/C O ZO\ 

106.3 (2) 


ph xt 1 p i 

C17 — Nl — Col 


1 1 / co / 1 A\ 

116.58 (19) 


rii i x T 1 P 1 

Cll — Nl — Col 


1 -> y a^> / 1 a\ 

136.43 (19) 


C20 — N2 — CI 8 


110.3 (z) 


Pin xto c " i 
C20 — JNz — Col 


140. / (2) 


P1 O XTO P 1 

C18 — N2 — Col 


1 A A A /I / 1 T\ 

109.04 (17) 


C17 — N3 — Clo 


107.7 (2) 


pin XT1 Tn 

C17 — N3 — H3 


126.2 


/"* 1 C XT') TU") 

Clo — N3 — H3 


1 O/T O 

lzo.z 


C7 — N4 — CI 


1 AC O /1\ 

105.8 (2) 


< -7 XT A f ' 1 

C7 — N4 — Col 


115.27 (18) 


f • i x T A f " 1 

CI — N4 — Col 


1 O O OO /I 0\ 

138.82 (18) 


p i (\ \Tf p o 

CIO — N5 — Co 


1 1 A A ZO\ 

110.9 (2) 


p i a xtc p 1 

CIO — N5 — Col 


136.9 (2) 


C8 — N5 — Col 


112.05 (18) 


r~*n xtzt f ' c 

C7 — N6 — Co 


1 AT £ /0\ 

107.6 (2) 


CH XT/i TJ£ 

C / — JNo — Ho 


11/- T 

126. 2 


Co — N6 — H6 


126.2 


TT1 A /"\ 1 TT1T~» 

H1A — Ol — H1B 


108.7 


HzA — (J2 — HzB 


1 AO T 

108.7 


p i a e 1 r^n 
CIO — M — CV 


9U.38 (15) 


C19 — S2 — C20 


89.78 (15) 


\T/I /" 1 /""i ^\ 

N4 — CI — C2 


131.9 (3) 


XT A C ' 1 /" < /_ 

N4 — CI — Co 


1 AO -1 /1\ 

108.4 (2) 


/~*o t~*\ r~* £. 

C2 — CI — Co 


119.7 (3) 


C3 — C2 — CI 


117.4 (3) 


C • ~) p -> TTO 

C3 — Cz — Hz 


121.3 


P 1 P O T 

CI — C2 — H2 


121.3 


po ^") a 

C2 — C3 — C4 


in /" /-) \ 
121.6 (3) 


r^i in a 

Cz — C3 — Hi A 


119.2 


C4 — C3 — H3A 


119.2 


C5— C4— C3 


122.4 (3) 


PC P /I TT A 

C5 — C4 — H4 


1 1 O O 

118.0 


C • ~) p A TT/I 

C3 — C4 — H4 


1 1 o o 

118.8 


P /I PC (~ * /- 

C4 — C5 — Co 


116.5 (3) 


C4 — C5 — H5 


121.7 


\Tf f 1 1 XT 1 P 1 T 

N5 — Col — Nl — C17 


1 1 A A /O \ 

-110.9 (2) 


\n /"• i XT 1 P | —7 

N2 — Col — Nl — C17 


i (\n / 1 a\ 

-7.97 (19) 


Cll — Col — JN 1 — CI / 


1 AC A A { 1 ft\ 

1U5.44 (19) 


N5— Col— Nl— Cll 


80.0 (3) 


N2— Col— Nl— Cll 


-177.0(3) 


Cll— Col— Nl— Cll 


-63.6 (3) 


Nl— Col— N2— C20 


-174.8(3) 


N4— Col— N2— C20 


-2.2 (3) 



xtz: r~*o 

N6 — C7 — C8 


1 / /o\ 

128.6 (2) 


C9 — C8 — N5 


114.6 (3) 


(~~\r\ r^o t~*H 

C9 — C8 — C7 


1 O O 1 /T\ 

132.1 (3) 


N5 — C8 — C7 


1 1 o o /o\ 

113.2 (2) 


f • o A O 1 

C8 — C9 — SI 


1 AA A ZO\ 

109.9 (2) 


rin /"" n TTA 

C8 — C9 — H9 


1 O C A 

125.0 


C 1 1 (~*C\ TTH 

SI — C9 — H9 


125.0 


xtc n a c i 

N5 — C10 — M 


114.1 (2) 


XTC TT 1 A 

JN j — C 1 0 — H 1 0 


1 A 

122.9 


0 1 /" < I /\ T T 1 A 

SI — C10 — H10 


122.9 


XT 1 pi i /-■> 1 ^ 

Nl — Cll — C12 


1 O A A /O \ 

130.9 (3) 


JN 1 — Cll — Clo 


1 AO 1 /0\ 

108.1 (2) 


C12 — Cll — Clo 


1 O 1 A /O \ 

121.0 (3) 


C13 — C12 — Cll 


116.5 (3) 


/"I -1 -) / ' 1 ^ TT1 A 

C13 — C12 — H12 


121.7 


/"I -1 1 /~1 1 ^ IT1 A 

Cll — C12 — H12 


121.7 


C 1 2 — C 1 3 — C 1 4 


1 O O ~i /I \ 

122.3 (3) 


pi a pi") TT1T 

C12 — C13 — H13 


1 1 o o 

118.8 


C14 — C13 — H13 


118.8 


P 1 C P 1 yl P 1 1 

C15 — C14 — C13 


1 O 1 O /o \ 

121.8 (3) 


/"M/l UH 

C15 — C14 — H14 


119.1 


pn t~* 1 /i ill 

C13 — C14 — H14 


1 1 A 1 

119.1 


P 1 /I P 1 C P 1 /" 

C14 — C15 — C16 


116.6 (3) 


p 1 /I P1C TT1C 

C14 — C15 — H15 


1 O 1 H 

121.7 


PIjC PIC TT1 f 

Clo — C15 — H15 


1 O 1 H 

121.7 


XT'? /"• 1 /_ pi i 

N3 — Clo — Cll 


1 A /_ A /0\ 

106.0 (2) 


\TA p 1 /" p 1 C 

N3 — C16 — C15 


1 o o o /o \ 

132.2 (3) 


P11 C ' 1 /- P1C 

Cll — C16 — C15 


1 O 1 O /") \ 

121.8 (3) 


xn rn xt^ 
N 1 — CI / — N3 


1 1 1 A 

111.9 (2) 


XT 1 P 1 T P 1 O 

Nl — C17 — C18 


1 O A /I /O \ 

120.4 (2) 


\TA p 1 *7 p 1 O 

N3 — C17 — C18 


i OT T /O \ 

127.7 (2) 


P 1 A P 1 O \TA. 

C19 — C18 — N2 


114.5 (3) 


pin pio 

C 1 9 — C 1 8 — C 1 / 


131.3 (3) 


N2 — CI 8 — Cl7 


H4.2 (2) 


CI 8— CI 9— S2 


ll 0.6 (2) 


Cl8— Cl9— Hl9 


124.7 


CO P1A TT1A 

S2 — C19 — H19 


1 O *7 

124.7 


\ta POA CIO 

N2 — C20 — S2 


1 1 /I A ZO\ 

114.9 (2) 


XTO POA TTOA 

JN 2 — C2 0 — til 0 


1 OO c 

122.5 


CO POA TTOA 

iS2 — C20 — H20 


1 oo c 

122.5 


P1A XTC PO PA 

C 1 0 — N 5 — C 8 — C9 


A 1 i A\ 

0.1 (4) 


Col — N5 — C8 — C9 


— 1 / /.3 (2 


C10— N5— C8— C7 


178.7 (3) 


Col— N5— C8— C7 


1.3 (3) 


N4— C7— C8— C9 


178.9 (3) 


N6— C7— C8— C9 


-0.7 (5) 


N4— C7— C8— N5 


0.6 (4) 



N6— C7— C8— N5 -179.0(3) 
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N5- 


-Col— N2— C20 


-83.5 (3) 


XTC f ' O P (\ C 1 

N 5 — C 8 — C9 — a 1 


A £. /") \ 

0.6 (3) 


Cll— Col— N2— C20 


AT A i1\ 

97.4 (3) 


C7 — C8 — C9 — b 1 


-177.6 (3) 


IN 1 — 


n„i pie 

-l^O 1 IN Z 1 o 


a o a / 1 n\ 

4.89 (17) 


P 1 A £-11 /"< Pi /^O 

C10 — SI — C9 — C8 


-0.9 (3) 


INH — 


— V 0 1 IN Z l_/ 1 o 


1 TT Z A ( 1 T\ 

177.54 (17) 


r^o TVTC PI A C1 

L 8 — N 5 — C 1 0 — b 1 


A A / A\ 

-0.9 (4) 


IN J — 


— V^-O 1 IN Z 1 o 


96.27 (18) 


Co 1 — N 5 — L 1 0 — S 1 


1 H C H 1 / 1 T\ 

175.71 (17) 


PI 1 


Cr,^ XT') pi s 

— 1^0 1 INZ 1 O 


OO OO / 1 T\ 

-82.88 (17) 


C9 — S 1 — L 1 0 — N 5 


1 A /") \ 

1.0 (3) 


IN 3 — 


0 1 — In H — ^ 1 


"t ^ a 1 1 a\ 

2.24 (19) 


1 n m 1 pi 1 pn 

CI 7 — N 1 — Cll — Clz 


1 1ft O /")\ 

179.2 (3) 


INZ — 


Pn1 M4 P7 
— V ( ) 1 IN ^+ ^ / 


1 A A T /1\ 

-100.7 (2) 


p „ i tvti pi i pn 

Col — N 1 — Cll — Clz 


1 1 A /r\ 

-11.0 (5) 


PI 1 


Pa1 xtzl P7 

— V^O 1 IN^+ ^ / 


1 /if HA / 1 A\ 

145.09 (19) 


P1T XT 1 PI 1 P1/T 

C17 — N 1 — Cll — Clo 


A A /")\ 

0.4 (3) 


In 3 — 


r„i XT/1 ri 

-1^0 1 IN ^ 1 


1 TO O /O \ 

178.8 (3) 


P ~ 1 XT 1 P 1 1 p 1 /_ 

Col — N 1 — Cll — C16 


1 "7 A O /0\ 

170.2 (2) 


INZ — 


r n i >j/i pi 

— V^O 1 IN H V 1 


75.9 (3) 


Nl — Cll — Clz — C13 


nn a /t \ 

179.0 (3) 


PI 1 


f n 1 >J/1 p 1 
— V^O 1 IN H v 1 


") O A /") \ 

-38.4 (3) 


CI 6 — Cll — Clz — C13 


AO / /I \ 

-0.3 (4) 


Nl- 


-Col— N5— CIO 


-6.5 (3) 


Cll — Clz — C13 — C14 


A A /C\ 

-0.9 (5) 


N4- 


-Col— N5— CIO 


^ no a /"? \ 

178.4 (3) 


Clz — CI 3 — C14 — C15 


1 H /C\ 

1.7 (5) 


N2- 


-Col— N5— CIO 


-86.2 (3) 


P 1 1 P 1 /I P 1 C P 1 /" 

CI 3 — Cl4 — CI 5 — C16 


1 1 /C\ 

-1.1 (5) 


Cll- 


-Col— N5— CIO 


92.5 (3) 


P 1 1 XT") P 1 P 1 1 

C 1 7 — N3 — C 1 6 — C 1 1 


-0.1 (3) 


Nl- 


-Col— N5— C8 


1 TA A1 /1 A\ 
1 /0.01 (IV) 


CI / — JN3 — C16 — C15 


1 HCi A /1\ 

1 /9.9 (3) 


N4- 


-Col— N5— C8 


1 OA /1 0\ 

-1.89 (18) 


XT 1 PI 1 P1zT XT'? 

Nl — Cll — C16 — N3 


A O ZO\ 

-0.2 (3) 


N2- 


-Col— N5— C8 


pi Pi •-> o / 1 A\ 

90.38 (19) 


P 1 O P 1 1 P 1 XT") 

C12 — Cll — C16 — N3 


1 "7 A 1 /"O \ 

-179.1 (3) 


Cll— Col— N5— C8 


AA A /0\ 

-90.9 (2) 


XT1 P11 p • 1 /_ P1C 

N 1 — C 1 1 — C 1 6 — C 1 5 


no o /o\ 

179.8 (2) 


C7- 


-N4— CI— C2 


1 TO Z (1\ 

— 1 (3) 


PT) P11 piz pir 

Clz — Cll — C16 — CI 5 


0.9 (4) 


Col 


— N4— CI— C2 


O o /c\ 

3.8 (5) 


PK P1/^ XT'? 

C14 — C15 — C16 — N3 


1 T A O /"> \ 

179.8 (3) 


C7- 


-N4— CI— C6 


-0.7 (3) 


P 1 /I P 1 C P 1 P 1 1 

C14 — C15 — C16 — Cll 


-0.2 (4) 


Col 


— N4— CI— C6 


1 TT /I 

-177.4 (2) 


P11 XT1 P1*7 XT'? 

Cll — Nl — C17 — N3 


A A /") \ 

-0.4 (3) 


N4- 


-CI— C2— C3 


1 /o. / (3) 


_ I XT1 P"H XT'} 

Col — Nl — CI / — N3 


1 *70 CO /1 *7\ 

— 1 ll.jy (1 /) 


C6- 


-CI— C2— C3 


0.0 (4) 


P 11 XT 1 P 1 T P 1 O 

Cll — Nl — C17 — CI 8 


1 HH S~ /O \ 

-177.6 (2) 


Cl- 


-C2— C3— C4 


A 1 f Z\ 

0.1 (5) 


P 1 XT 1 P 1 T P 1 O 

Col — Nl — Cl7 — CI 8 


10.2 (3) 


C2- 


-C3— C4— C5 


A A /C \ 

0.0 (5) 


pi| / XT") p 1 -"7 XT1 

C16 — N3 — C17 — Nl 


A ") /O A 

0.3 (3) 


C3- 


-C4— C5— C6 


-0.1 (5) 


pi/- \n PIT P10 

C16 — N3 — CI / — C18 


1 nn i 

1 / /.3 (3) 


C7- 


-N6— C6— C5 


1 A /O \ 

179.0 (3) 


P OA X TO P 1 O P 1 A 

C20 — N2 — C 1 8 — C 1 9 


0.0 (3) 


C7- 


-N6— C6— CI 


-1.5 (3) 


p 1 XTO PIO P1A 

Col — N2 — C18 — C19 


1 O ZO\ 

-179.8 (2) 


C4- 


-C5— C6— N6 


1 ta z: ZO\ 

179.6 (3) 


P^>A mi pio pn 

C20 — N2 — C 1 8 — C 1 7 


1 TO /I /0\ 

178.4 (2) 


C4- 


-C5— C6— CI 


A O 

0.2 (4) 


('„ 1 XTO PIO P1"7 

Col — Nz — Cls — CI / 


1 A / OA 

-1.4 (3) 


N4- 


-CI— C6— N6 


1 yl /") \ 

1.4 (3) 


XT 1 P 1 "7 P 1 O P 1 A 

Nl — C17 — C18 — C19 


1 TO "7 /") \ 

172.7 (3) 


C2- 


-CI— C6— N6 


1 T A T / ") \ 

-179.7 (3) 


XT') p 1 ~7 PIO P1A 

N3 — C 1 7 — C 1 8 — C 1 9 


A A /r\ 

-4.0 (5) 


N4- 


-CI— C6— C5 


1 HC\ 1 /OA 

-179.1 (2) 


XT 1 pn PIO \T1 

Nl — C17 — C18 — N2 


C A ( A \ 

-5.4 (4) 


C2- 


-CI— C6— C5 


A 1 / A\ 

-0.1 (4) 


XT') P 1 T P 1 O XTO 

N 3 — C 1 7 — C 1 8 — N 2 


1 71 A ZO\ 

177.9 (2) 


Cl- 


-N4— C7— N6 


A 1 /'j \ 

—0.3 (3) 


XTT PIO pin CO 

Nz — C 1 5 — C 1 9 — az 


U.6 (J) 


Col 


— N4— C7— N6 


177.35 (18) 


CI 7— CI 8— CI 9— S2 


-177.5 (2) 


Cl- 


-N4— C7— C8 


-179.9 (2) 


C20— S2— CI 9— CI 8 


-0.7 (2) 


Col 


— N4— C7— C8 


-2.3 (3) 


CI 8— N2— C20— S2 


-0.6 (3) 


C6- 


-N6— C7— N4 


1.2 (3) 


Col— N2— C20— S2 


179.15 (17) 


C6— N6— C7— C8 


-179.2 (3) 


CI 9— S2— C20— N2 


0.8 (2) 



Hydrogen-bond geometry (A, °) 

D—R-A D — H U-A D-A D—H-A 

N3— H3-02' 0.86 1.90 2.748 (3) 169 

N6— H6-01 0.86 1.86 2.704(3) 168 
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Ol— H15-C12" 0.85 2.27 3.104 (3) 169 

01— HU-C11 111 0.85 2.43 3.272 (3) 169 

02— H25-C11 0.85 2.45 3.296(3) 171 
02— H24-C12 0.85 2.21 3.052 (2) 174 

Symmetry codes: (i) -x, y+l/2, -z+3/2; (ii) -x+l, yf 1/2, -z+3/2; (iii) -x+l, -y+\, -z+2. 
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